Abstract _C4H
Discussion
Nearly three decades ago, the crystal structure of sodium hydrogen maleate trihydrate was partially established by Gupta and coworkers using the photographic X-ray diffraction data collected at room temperature, but unfortunately hydrogen atoms were not located [ 1 ] . The structure was later refined at 120 Κ by Olovsson et al. [2] . In order to gain further insight into the nature of the possible intramolecular asymmetric hydrogen bonds, it was necessary to redetermine the crystal structure of Na(C4H304) · 3H2O by using accurate X-ray diffraction data at room temperature. In the crystal structure of the title compound, the hydrogen maleate (HOO(CH)2COO~) anions exhibit strong intramolecular asymmetric hydrogen bonds between two crystallographically distinct Ο atoms, namely 02 and 04, with J(02-04) = 2.442(2) Ä, Z02-H-04 = 173°. Such asymmetric hydrogen bonds are considerably shorter than those reported for symmetric hydrogen bonds, which are in general shorter than asymmetric ones [3, 4] . In comparison with the respective ί/iso values of 0.0376(6) A 2 and 0.0369(3) A 2 for the associated 02 and 04 atoms, the reasonable Uho values of0.067(7) A 2 for the Η atom suggests that the present asymmetric hydrogen bonds are dynamically ordered. The short-* Correspondence author (e-mail: zhengcm@nbu.edu.cn) est CI-Ol bond (1.218(2) Ä) and longest CI-02 bond (1.300(2) A) indicate the double and single bond characters, respectively. The hydrogen atom is covalently bonded to the 02 atom (d(Ο-Η) = 1.00(2) A), which implies that the terminal containing CI atom belongs to the carboxylic group. For the carboxylate terminal, the C4-03 bond of 1.245 (2) A is slightly shorter than that of 1.266(2) A to the 04 atom involved in the intramolecular hydrogen bond. The center C2-C3 bond of 1.329 (2) A is significantly shorter than the remaining ones averaged at 1.494 A, indicating more double bond character. Owing to the fixation effect of the intramolecular hydrogen bonds, all atom s of the hydrogen maleate anion lie in a common plane. The Na + cations in the crystal structure are surrounded by six Ο atoms from five H2O molecules and one hydrogen maleate anion to form distorted NaOe octahedra with d(Na-O) = 2.380 A -2.476 A. Through two pairs of crystallographically equivalent bidentate bridging water Ο atoms, namely 05 and 07, the NaC>6 octahedra are edge shared resulting in one-dimensional (ID) J[Na(H20)^-H20)4/2(H00(CH) 2 C00)] chains along the [100] direction. Each Na atom has two close Na neighbors at 3. (4) -0.362 (4) 0.308(2) 0.085(9) 0.285 (2) 0.054(7) 0.583 (2) 0.069(8) 0.462 (2) 0.053(7) 
